The atypical interaction of peroxisome proliferator-activated receptor alpha with liver X receptor alpha antagonizes the stimulatory effect of their respective ligands on the murine cholesterol 7alpha-hydroxylase gene promoter.
Cholesterol 7alpha-hydroxylase (cyp7a) mediates cholesterol elimination in the liver by catalyzing the first and rate-limiting step in the conversion of cholesterol into bile acids. Peroxisome proliferator-activated receptor alpha (PPARalpha; NR1C1) and liver X receptor alpha (LXRalpha; NR1H3) are two nuclear receptors that stimulate the murine Cyp7a1 gene. Here we report that co-expression of PPARalpha and LXRalpha in hepatoma cells abolishes the stimulation of Cyp7a1 gene promoter in response to their respective agonists. PPARalpha and LXRalpha form an atypical heterodimer that binds to two directly adjacent hexameric sequences localized within overlapping PPARalpha and LXRalpha response elements (termed Site I), antagonizing the interaction of PPARalpha:retinoid X receptor alpha (RXRalpha) or RXRalpha:LXRalpha with the Cyp7a1 gene promoter. Mutations within either hexameric sequences that specifically abolished LXRalpha:PPARalpha heterodimer binding to the murine Cyp7a1 Site I also relieved promoter inhibition. The LXRalpha:PPARalpha heterodimer may be important in coordinating the expression of genes that encode proteins involved in metabolism of fats and cholesterol.